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(57) Abstract: 

PURPOSE: To increase safety to give a battery characteristic excellent 
even at low temperature by using a mixed solvent of a solvent, having 
propylene carbonate structure wherein hydrogen is substituted with 
fluorine, and dimethyl carbonate for a solvent for the organic electrolyte 
of a Hthium secondary battery. 

CONSTITUTION: A solvent, having propyleiie carbonate structure 
wherein at least one component of hydrogen is substituted with fluorine 
as a first solvent composed of annular ester, and a solvent, wherein at 
least one kind of diethyl carbonate and methyl ethyl carbonate is added 
to dimethyl carbonate as a second solvent composed of chainlike ester, 
are used as a solvent for the organic electrolyte of a lithium secondary 
battery, and both the solvents are mixed to be used. The volume ratios 
of the first and second solvents occupied in a whole solvent are to be 
35-55% and 45-65% respectively. The solvent having fluorine 
substituted propylene carbonate structure is to be 35-55% to a whole 
solvent. The rate of dimethyl carbonate occupied in the second solvent 
is to be 40-80%. 



S^m^S- 1 3 8 7 3 8 



(43)^BS0 ^fi)t8¥( 1996) 5^310 



(51) Int. CI.® eSS'lfS-S- /rrtfiSS* 


F I 




H 0 1 M 10/40 A 










(^8 H) 


(2l)ffilS»-§- • #SSF6-312306 


(71) ttSSA 


000005382 








(22) 0 . (1994) 11^90 




»^JIim«Srp«:±-5r«ig:MJIl2T g4#l 










(72)5II^# 








tasmv # rfi^S:T«sm«5rtn:mf^23-6 










(72)|SB^# 








taft»v^t?# m«iST«sMBrt?tuif^23-6 








(54) mf^n^m 



(57) IMiii*]! 



1 

<»Lfetro-efcf9, 8^^ 1 S«iEtti!^/i < i t HSWtKSS? 

Jic&*5|gl^lKro*^aJtMc3 5~5 5%, M2Sfj«<D 

£«>-5^*«Jtl43 5~5 5%-C-fet). i^^^^/u-^-sK^i 
— hwm2®jei4'lc:,feit)5«i:fflit»44 0~8 0%. 

i: t iadsm2SM4'(:i£foSfffflJtl4 2 0%~6 0% 
[000 1] 

[000 2] 

[0 0 0 41 :i<r>mm<r>m^ii. ^m'jf-^j^. y^^t? 



(2) 4#0|IP8 - 1 3 8 7 3 8 

2 

y±SrSifeiei:-^5A®t, ©^ft^Wlc: y 5^!>A^';d- 
y^C'A (L i c 1 o ^) ■^yf'c^A^^f-^DoT/u 

->^— h (L i A s F e) irfflv^yttO (#5BBS6 2- 

2 9 0 0 7 1 ■§■) w.izmmizi;'?^ ^jv^—if^^— v 

fctj(^ mW^A, -162370-^) AS^titTVS. 
[0 0 0 5] 

[0 0 0 6] :iix?>^:^t±I^±^S!^fct(Di LTv=p< 

LTL i P F o^L i B F * =SrfflVfctW (#8^886 4 
- 1 4 8 7 9-^) *s-4b*D-Cfc5*s. ^ifcmSriM^'Jig-^- 

A^ife^ S ^ <73 Pn^S*5 fo o fc. 

[000 7] ffiffiOltt^OJS:^. -)!>:m?t!lK>^±ttlS]± 

30 t*5itsijofc. 

[0 0 0 8] L*^L, r<Ot)<^«4<SST-<om?&4*ttASS 

[000 9] *«Wtt±iaPBm'fe«r«?^ ^:^t4*Jii5 

?t!li^S«-r 5 r t S: i 6<J t i-s. 
[0 0 10] 

[^j|i«r<Si*:i-57t«)(D#S] ±iEi«)Srjtfiei--5)ti?> 
hft^%\^^}i LT'>/^< i: t> lfli<D7K^?r7:y^T• 
[0 0 0 9] llt)t^;:^-r/i'i: L'CroT'D t°w>'*— 
-htiitHz^^ix^mi&^%:^-r^h<^X\ m^lz-^ 
ft 6 o»*^i^^^^s^-g- LT V -> 5 1, <OT-fc 5. 
[0 0 10] 
50 Ut 1 1 



(3) 



#BBSP8- 1 3 8 7 3 8 



H 
I 

H-C 



H 

i 



/ 

o 



0 



H 

\ 

2 O 

/ 

/' 



:7nn — 4— :7nn — ■T'n f 3 — 

:7aa — 4— :7an-yn U >;*7 — 7j?^>— h , 4 — h 
y ,7 0 ci;^^/v--ji^u:x-7}^;t-— 4~hy>'DD 
p« ^/U- 3 -:7n n-ac^lx:x;!7— 7}^;^^— 4-h!; 
>^nn;><^/U— 4 -:7ua— m^U:/;^ — 4 

— h y D ^/U- 3 -i/^' n cr -mf^uv;* — 7}?;^ 

— 4 - h y >^ n cz pi^/l^- 3 -:7a D — 4 — n n 

[00121^1 m^X^lh^n^.^^^T'JVh LTIt. fdl 
(;i:7^at?*U>';«7-7}f^x-h, l^^;;^-^}?^.^ |. ^ ^ 

[0 0 1 3] 31. m2®iKT-fe^^<^3i;;^^yl.<V: LT 

KTy^^y^3i;;^"7^>'U. "^a>'^>?Tyi^=^-'W^>^'r/u. 

[0 0 14] ^LT. ^I^j^0^^j!«4^lc£i65fi(i 
tfffiitT'3 5-5 5%. ^2jg^(7)'tm^4 5-6 5% 

^(wtfei65f'J^li{^aitT3 5-5 5%T% J.om2^ 
^4^lc£i!!)5v^;^5^/U;^-7K;t^- hcott:S]t^M 0-8 

7^?^^- b 2 acD^H-r* 2 0 - 6 0 %-Cfc5 r it 



[0 0 15] Hl^. fflv^bn^y f^^^i^tgi: LTIi. * 

(fa<. LiC10-». LiBF-a. LiPFe. Li 
AsFe. LiCU LiBr ^(DSIM y ^ ^7 Aj^. S 
TJ^L i B (CeHs) LiN (SO2CF3) 2. 
LiC (SO2CF3) 3. LiOSOsCFs. Li 
OSOizCzFs. LiOSOzCsFr. LiOSO 
2C4F9. LiOSOsCsFii. LiOSOaC 

eFaa. L i OSO2 C 7 F X s^OW^y 

®TfiP*L<. #(CL i PF e li^m'?^:^5^i;v^r 

L i PF e*?4^vM^L i PF 6^i;^K:»^ urftli 
y ^ l> i^^m <b (TDjg-a^ y AJ^^rffl t ^ 5 r ^ L 

[0016] X. lEISfSteWdli. L i C o O 2 . Li 
NiOs. LiMnOs. L i M n 2 O -a y ^ ^ A 
^^^S'&g^^b^^. TiOs. MnOs. M0O3. 
O T i S 2. Mo S 2^cO:i7/u=yv>ft;^i|^«<^)y 

20 v^bix. *jcmmm;65is< . m^^b^6t)^^^4c7)^i5^^L i 

C0O2. LiNiOz. L i Mn O 2 ^i?:) a — N a C 
r Osfltit^r^-rsyf'i^A^t'g'^feJ-^L iMn 2 0-»^ 

[0017] 

mmfE:^LX^E.m!ki±^mmi.tit-^. 

40 mi^zx^hcot^^hti^o 

[0 0 18] L;!)>L. :i<^t><7?ii||IKO,^*. i&l^X<0 
xmi^^tifzy^ \i^u:^:^-7f.:^^- h(Dm7^^m't^t 

[0 0 19] iSoT. {6:T^TOltl^6^2gm^C0?Sl^®K 
S^:t5"y'U;«7-;J?^^- h^:^5"/^:3l^/^;^7-7^?^^- 



5 

1 0 0 2 0 1 Ml::, -ttimif* L^^1^m<r>&^ikfiir 

it-C 3 5 ~ 5 5 %;4S£.ST-fc 5o 3 5 i StH 

^•tt*Sig;Tb. 5 5%SrSK.7t*i^l4F*>lSl5SfiiiSiiJDL 

[0 0 2 1 ] 31, UT, SlC{1ilC0S<*^;^x 

0*-&tf^l^^Krofi«, ±Sj«>1=ro{^afJtT3 5~5 
5%<DjEffl-efc5o 3 5%*ffi«0SlSy f^C^Atg^r+^J- 
Sria 0 til L»l< /j: t) . 5 5%^S:ex.yh^^liitea[;iSiS< 

[0 0 2 21 -:)5. t^^^yw;*-^^- h^-^tp«4)t:3i 

3till^;!i5 7 y 3fi^^ r-em ^ Hfc 7° o tf U- :x * — 7j^-^ — 
hroflla£Sr*-r'5'bO£OS:Sr3 5 %*88lc}gEP>-r r i 



(4) !|^BB¥8- 1 3 8 7 3 8 

6 

[0 0 2 3] MIC, m2^iK^'<o-:^;''^>'U*-5j?^- h 
COSII, Bg^2^ffi4'<Di$ffiitT-4 0~8 0%, v^^i^^ 

Sr'8'ip-&;fcS:iS2 0~6 0%T-fo5. •:^>5^>'i'*-5K^ 

- h ©fl:*s 4 0 %5|e}?5ro»^ll S E^B;/ci4*s/j: < , Xi^ 

10 lc*tU+^^Ji3a*;SS^|.p,jx/j:v%, 
to 0 2 4 1 

\^^m^ir^fz.ib\zmc^mi: Lit. 
[0 0 2 5] y '^^■J'Amt LTL i PF sSrfflV^, m 

[0 0 2 6] (^ij, ^lif', 3-700-4-700-? 

Cli3-7nD-4 - 70D— 7°o fWV;*/ — /}?^,— h 
20 ^, 3 -7 n n - p CliS -7 n D -y'o fUV;*— 
hSr, PCIiT'o fw>';& — TJ?^^- h^, EC 143^ 

— K*-, DMEIll, 2-i/'> hdf--:^3i^^i^iSrSr, DP 

I 0 0 2 7 1 
[«1] 



(5) 1*M¥8- 1 3 8 7 3 8 



7 8 











iSffi 

nol/L 
1.0 






(#«ih) 




LiPFt 


3-7DD-4-7nD-PC 


DliCfDEC 


55 


: 25:20 






1 0 


3-7ini-4-7DD-PC 


DMC+MEC 


50 


•25:25 

•3010-10 " 




LiPFb 


I 0 


3-7DD-4-7170-PC 


DHCtDEC+NEC 


50 




LiPFb 


l.O 


3-7nn-4-7nD-PC 


DMCiDEC-fHPC 

l#l iV 1 VvV T 1 It V 

"SiF^nFrriiFr+Sw^ 


50: : 
"40 


►20:20:10 
30:10:10:10 




LiPF6 


1.0 


o*/uu-^- /uij-rv 




LiPFt 


I n 




Ut IvTl/bV/ 


40-10 
40 •iO' 


25:25 




1/Jrl ^ 

lTpfI 


1 0 




DMC+MEC 


25-25 


I 0 


? - 7iin- A ' 7ff n - PC4 FC 


DMCiDBC-filEC 


40-10 


30 '10' 10 




I lPP# 


I 0 

i. • 1/ 


^-7ini-il- 7nD - Pf-f Ff! 


DMCfDECtMPC 


35; 10 








1 0 


9-7Dn- 4- 7Dn- PC4 Pr 


DMC4DEC4MFC4MPC 

&/lfVT UCVTllbVTI U Vr , 


35:10 


; 25:10:10:10 




I lPp4. 


1.0 










LiPF<» 


I 0 

1*1/ 


3-7cn-PC 


DMC+MEC 


^0 

kJ\J 


•25-25 


jL-r Tit ^ 


1 iPRx 
MPR^ ' 

Tippr" 

Ljrr6 




1.1] IwT Ubvi « 1 lLt\j 


50 


.30:10:10 




n>ir4npr4MPr 




:20:20:10 


1.0 


3-7DD-PC 


un ^/ T LP c V t n c Vi T rir VdT 


AO 


>0\/« IU* iU* IU 














.25:25 






1 n 


3-7Dn-PC+EC 


DHCfHEC 


40:10 










nvipLnnpj^Mijp 


411 :1U 


, Oft .in. I A 
lou: iU:iU 


Hbe^JS 


LiPFfc 


-1.0. 

f n 
L.U 


3-7uii-PCtEC 


DMCtDEC+MPC 


oc -in 
do:lU 


► OC .on. 1 A 






0 inn DPj^ITP 


riMPi. nrpx mitp j.mdp 


.XA>:iU:iU:lU 


giflffit?UU 




i.U 


d-7nD-rL 


riMP 1 MCP 


50 


40:10 


f If ill TTil A 


Llrr6 


I.U 




HMP 


oU 


. CA 




LiPFb 


t A 

J^O 

1 A 
i.U 


PC 


DnC 


5b 


CA » 

oy 

50 

CA 






MCP 


50 


mmD 


1 :DI? 




DP 

_r If 
EC 


nr?p 

UtiU 

DUE 


pu 




' LiPFi. ' 


1.0 


OU 


CA 




_Llrr6 


1 n 

i . U. 

I.U 


0 "Ttirr A *5rtTi DP 

0;; /D« - 4 - / H p - r V/ 

0 tttti a ~inn DP 




56" 


SO 

50 " 




LiPpA 


1 0 


.'^-7Dii-4-7Dn-PC 


DECtMEC 


50 


25:25 


udmD 


LiPF* 


1.0 


3-7iiD-4-7nD-PC 


DHC4DEC 


30 


:40:3d 


mmE 


LiPFo 


1.0 


3-7D0-4-7nn.pc 


DHC+MEC 


60 
50 


: 20:20 

:5d 


mm? 


LiPFb 


1.0 


3_7jni-4-7nD-PC 


DHC 


Mmc 


LiPF* 


1.0 


3-70n-4-70D-PC 


DMC+MEC 


50 

"50..:.. 


:45: 5 


.mm. 
mm I 


LiPFe 
LiPFe 


A.3 _ 

1.0 


3-7ini-4-7ffB-PC 


DMC+MPC 


:25:2a 


3-7mi-4.7iiD-PC 


DMC+DPC 


50 


•25:25 




LiPp6 


1.0 


3-7nn-4-7DO-PC 


DSC+HEC 


50 


: 10:40 




LiPF* 


1.0 


3-7DD-4-7Dn.PC 


'"DflC+DEC 


50 


.10:40 



1 0 0 2 8 1 r ©«<::ra-e- x^itmmmo) g Bmik^^m 

^*Sr^ 2 JC^'I", 
[0 0 2 9] 
IiS2] 



9 













































myitz 
m^fz 

mjifz 


















mA.tz 














mmc 




mmu 




wm^ 




ib^B 










maiiftL . 


mkfz 

•<iHA.tz 

















[00301 m:2 7b^hi>m^A^ti:tD< . 

[0 0 2 8J m2^g|t LTv'yf^yW^-^^^- h (D 
•MC) tJL^O'bWiS:ffll/^fcJtej«SJA~CC0troilie,?^ 

h(Dttm^m-ftz. '^-^ X DM ccomnm 2 mm'pizw 

■5. Mlw, 3-7nn-4-7nD-7"nt*u:^*— 
J^- KOSS:±^«E't'Wflr8(itT-3 0%t LfclKKfR^ 

[0 0 2 9] 

[sssfiKji jEnsifeetLrL i co0 2«&;s. «m*r 
DT'^mm. m^m<o^Mt\.xN-^'^j\^\^ov k^^ 



(6) #Ba¥8 - 1 3 8 7 3 8 

10 

0 0*C<0;*— y>-Cf£j|iL, ^?PJ«:KJ*Lfc^. I^«<73 

[0 0 3 0] ft^Sft, y ^'^'i^-r3^>§rm^{k^ 
5*mft:(->^ns/ hi^^ ^—y—^m\'^x—^(o)^m\z 

20 [0 0 3 1 ] rtDl^(cLr#fcjE®i:A11SrH?>;7cS7L 
i^y ^ /uM.i)>C:>^i^±^<i^—^ — ^:fl-l'XmML. :iJx 

^(cpA Lx^^<Dma^^mm ut a A-t^-r xt^^is 

Sfi:5 o OmAhroy f^i>i»-J!>:l|?iSr®i^f3i;rfc. 

[0 0 3 2] z(om.mizn. ^n^ix. tfHESiicfs® 

$H53llS0iJA~ J , i^3fe0UAt BS.t/Jtt5E0i|Dt 

30 [0 0 3 3] rHPjODS?!!!*- 2 5'CroiaS-eo. 2 Cm 
o^P4'7^^*:it^^ m— fl;i)eT-2. i 5w\zf£^itX'tim 

1 0 5>Rg<^<^?JhmSU:3Effi-r5i:«5?E»m-y--l'^' 
[0 0 3 4] Hi Vi.%tiiM.i^'si'&-t ^ 1 0-y--r ^'yw-gw 

nm<^^xthi>, *«BjiS.-cfo5iitsfi?i)A~ j T-^$n 

b^i-S^ 1 j§gSEWfi7SS^^i^4'i:i^*Stl:T- 3 0 

E(r>mMmt:m^^tz'm.m-im i icjtiseijD. e t lt:^ 

ffitPixS, Jtt!{0*JDOjD<^l^iK<7?SjJ5'>/il-> 
50 ;SS+5Jlw«gS-yr-fm«?fSro«m^*S'h$ <m?l!irortg|5j£ 



(7) 



4$M¥8- 1 3 8 7 3 8 



11 

[0 0 3 51 ejfoT, i ^m^it<om,^i^h\tm i mten 
i?iigsr*i--5'broro^^j«(c*r-rsaiH!^ajtT3 5% 

ClJI-rSffifflttT- 5 5 %iilTT-$)5 r t t^-jiL-mX'hi>. 

[0 0 3 61 Mi^, Buist 1 '^nnmrnv^'^'u 
Tt,l^«o^^^t^iSr^Tofc^m^iEl2<oii•9■t?fo5o m 

2 t 1 0-!^'1•^/^SO«^mbt^T-fcSi^ HfffEIIJte^JA 

[0 0 3 7] rixb^l 4>(D||JS«ajA~U, i*5l5 

A ~ D S Jt F ~ G <0 ffl </ > ffi ?th, , 

2 5*C<O?aS-r-0. 2 Cm A(OW^X% WPiL%S.ii^ ^ . 
1 VJcnc5*-C?E«L, 1 OfJ-rB^W^t^ihS. ISl— ^Bii-C 

2. 7 5 V{c/j;2)*t?- 2 oicroiaSfSfcrnL-fc^oSfe 
2 5 "C-eroSfeffi^* t ItK LfcMm*:^ 3 

[ 0 0 3 8 J 
[S31 



12 









7 4 




7 8 
7 S 




7 3 


wmE 


7 0 


mmr 


7 3 


mmo 


7 7 




7 7 




7 4 




7 2 

7 1 


imsmh 


8 0 




7 8 




7 4 




7 0 




7 1 
7 9 




7 4 




7 1 




7 3 




7 0 




5 6 




6 2 




6 0 




4 3 




3 6 


mmc 


5 4 

'4 0 " ' 


mmr 


2 




58 



[0 0 3 91 ^3;5^?3t0.^b*>>i*P< . mii^<Dmt 
A - T c^m<»JS Srffl V Pjm?&T- fc 5 UliS^iJ A - T 

Cri)A~D^ffll^fct*3Sm?&T-fc5«e3l50ijA-D(D4 3- 
(i, c;?a:^yl.;^7-.;Jf;^;- |> (DEC) 

/^::^-7K^^-h (MEC) ^^^^^ti^t^t^^-g^ {it^M 

F. H. I) , ztih(omi)^^m2mm^x^i o%(Dm't 
iitmmj) ii^n^^n. 2-40%. 5 4%sDf 
10 0 4 0] ±ummmx*n^ < i: 1 1 00* 

*:^i~^t)0<h tr 3 - ^n D - 4 - ^'n o-TT'n t'u 
20 [0 0 4 1 ] 

30 



40 



(8) 



!RfB8¥8- 1 3 8 7 3 8 




